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(57) ABSTRACT

A modular power distribution terminal includes an outer
housing containing a chamber and a bottom opeming. The
outer housing includes a top wall, a pair of spaced end walls
and a pair of spaced parallel side walls having first fasteners.
At least one module slice 1s arranged i1n the outer housing
chamber and includes a slice housing including a pair of
spaced parallel side walls having first fasteners configured
for fastening with the first fasteners of one of the outer
housing side walls and a current bar connected with and
extending along a length of the slice housing. An 1nput screw
connection terminal and at least two output push-in connec-
tion terminals are connected with the current bar.

13 Claims, 9 Drawing Sheets
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1
POWER DISTRIBUTION TERMINAL

BACKGROUND OF THE INVENTION

The present invention relates to a power distribution
terminal. Such terminals are known 1n the art and typically
utilize at least two copper layers which provide a plurality of
input and output connections for the terminal.

While such terminals operate satisiactorily, should there
be damage or a fault in one of the connectors, the entire
terminal must be replaced. Thus, there 1s a need for a power
distribution terminal which includes a plurality of similar
terminal modules or slices which can be manually 1ntercon-
nected to define a terminal assembly. Should there be a fault
in one of the modules, 1t can easily be replaced without
disrupting or replacing the other modules of the assembly.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s a primary object of the nvention to
provide a modular power distribution terminal which
includes an outer housing containing a chamber and at least
one module slice arranged with the housing chamber. Each
module slice 1n turn includes 1ts own housing including a
pair of spaced parallel side walls which have first fasteners
adjacent a lower edge and configured for fastening with the
fasteners of the outer housing and with an adjacent slice
housing. A current bar 1s connected with each slice housing,
and extends along the length thereof. An 1mput screw con-
nection terminal and at least two output push-in connection
terminals are connected with the current bar. The input
screw connection terminal 1s accessible from a side orien-
tation while the output push-in connection terminals are
accessible from a top orientation via openings in the outer
housing top wall.

The slice housing side walls 1include spaced second {fas-
teners for connection with second fasteners of an adjacent
slice module. The second fasteners may be tongue and
groove fasteners or dovetail fasteners.

According to a further object of the invention, the push-in
connectors include spring elements. Preferably, the spring
clements of at least two output terminals have different
cross-sections for recerving different conductors, respec-
tively.

In a multi-module terminal, the outer housing preferably
includes spaced side walls at least one partition wall parallel
to and spaced from the outer housing side walls to divide the
chamber 1nto separate chambers each configured to receive
a module slice.

BRIEF DESCRIPTION OF THE FIGURES

Other objects and advantages of the invention will
become apparent from a study of the following description
when viewed 1n the light of the accompanying drawing, in
which:

FIG. 1 1s an exploded front perspective view modular
power distribution terminal according to a first embodiment
of the invention;

FIG. 2 1s an exploded front perspective view of interior
components of the terminal of FIG. 1;

FIG. 3 1s an exploded front perspective view of the
terminal of FIG. 1 1n a partially assembled condition;

FIG. 4 1s a perspective view of the current bar of the
terminal of FIGS. 1-3;

FIG. 5 1s a perspective view of an alternate embodiment
of the current bar;
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FIG. 6 1s an exploded front perspective view of a modular
power distribution terminal according to a second embodi-

ment of the invention;

FIG. 7 1s an exploded front perspective view of a modular
power distribution terminal according to a third embodiment
of the invention;

FIG. 8 1s a bottom rear perspective view of a housing of
the terminal of FIG. 5 prior to insertion of the module slices;

FIG. 9 1s an exploded bottom front perspective view of the
housing of the terminal of FIG. 5 showing three modules
slices 1n various stages of insertion; and

FIG. 10 1s a bottom front perspective view of the housing
of the terminal of FIG. 5 with three installed module slices.

DETAILED DESCRIPTION

Referring first to FIG. 1, a single pole or module power
distribution terminal 2 1s shown. It includes an outer housing
4 having spaced parallel side walls 6 connected between
spaced parallel end wall 8 and a top wall containing a
plurality of opemings 10. The outer housing i1s preferably
formed of a synthetic plastic material and 1s open at the
bottom for receiving a module slice 12. Preferably, the outer
housing and module slice have a generally rectangular
configuration.

The module slice 12 1s shown more particularly 1n FIGS.
2 and 3. It includes an outer slice housing 14 which is
preferably formed on a synthetic plastic matenial. The slice
housing contains a current bar 16 which extends generally
along the length of thereof. The current bar 1s preferably
formed of a conductive metal such as copper and includes a
first portion 16a having a generally vertical ornentation
which 1s retained 1n a receptacle of the housing and a second
portion 166 having a generally horizontal orientation which
1s bent relative to the first portion or vice versa. The bent
current bar 1s shown in greater detail in FIG. 4. In an
alternate embodiment shown 1n FIG. 5, the current bar 116
bar 1s formed 1n two pieces 116a and 1165 which are joined
together such as by soldering.

Input and output connection terminals are connected with
the current bar. The mput connection terminal 1s preferably
of the screw type and includes a cage 18 arranged in the slice
housing 14 and configured to receive the second portion 165
of the current bar. Preferably, the second portion 165 of the
current bar 1s thicker than the first portion 16a because A
screw 20 1s threadably connected with cage for displacement
in and out of the cage relative to the current bar second
portion 165. The cage includes a side or lateral opening 18a
configured to receive the end of a conductor such as a wire.
With the end of a wire conductor arranged in the cage
opening, the screw 1s operated from above and rotated into
the cage to press the wire end against the second portion 1656
of the current bar. The second portion 165 of the current bar
1s preferably thicker than the first portion 16a because of the
higher current provided from the input wire.

The output connection terminals are preferably of the
push-in connection type. More particularly, the output con-
nection terminals are formed of resilient metal spring ele-
ments 22 each having a first portion 22a which 1s connected
with the first portion 16a of the current bar and a second
portion 226 which abuts against the slice housing. More
particularly, the current bar first portion 16a contains a
plurality of spaced openings 16¢ adjacent an upper edge of
the current bar, with each opening being configured to
receive and retain the end of the spring element first portion
22a. A conductor (not shown) may be connected with each
output connection terminal by pushing an end of each
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conductor between the second portion 225 of the spring
clement and the slice housing 14 to retain the conductor end

in the housing and establish an electrical connection. Alter-
natively, the conductor may be pushed into the output
connection terminal by a push-in element. The spring ele- 5
ment may also be formed with a clamping force to provide

a snap-in connection similar to a mouse trap. In lieu of
individual conductors connected with the output connection
terminals, a functional unit (not shown) including a plurality

of pin or prong conductors extending from a bottom portion 10
of the unit may be connected with the spring elements,
respectively, via a push-in connection. That 1s, each pin or
prong of the unit 1s pushed imwardly between the second
portion 22b of a spring element and the slice housing to
retain the conductors of the functional unit within the slice 15
housing and to establish an electrical connection with the
current bar. As noted above, the current bar first portion 16a

1s thinner than the second portion 165 for smooth current
flow between the input and output slice.

In a preferred embodiment, spring elements of diflerent 20
configurations are provided for push-in connectors for
receiving differently configured conductors. Thus, the mod-
ule slice 12 also includes spring elements 24 arranged 1n a
spring holder 26 which 1s connected with the slice housing
14. The ends of first portions 24a of the spring elements 24 25
are connected with openings 16¢ i1n the current bar first
portion 16a and the second portions 245 press against an
inner wall of the spring holder 26. Conductors are pushed
into the spring holder between the holder and the second
portions 245 of the spring elements 24 which retain the 30
conductors 1n the spring holder and establish an electrical
connection of the conductors with the current bar.

As shown 1n FIG. 3, the current bar 16, spring elements
22 and 24, and the mput cage 18 and screw 20 may be
pre-assembled as a unit then inserted from above into the 35
slice housing 14 for connection with the housing such a
through a snap-fit connection. The entire combination forms
the module slice 12 for the power distribution terminal 2.

Referring once again to FIG. 1, the outer housing 4 of the
power distribution terminal 2 includes a plurality of spaced 40
recesses 28 in the lower edge of each side wall 6 for
purposes to be discussed below. In addition, a plurality of
spaced openings 30 are also provided in each side wall.
Preferably, the opemings are longitudinally spaced and out of
vertical alignment with the recesses 28 as shown. 45

In addition, the bottom edge of side walls of the slice
housing 14 includes a plurality of spaced connectors 32a,
32H for comnection with connectors of an adjacent slice
housing as will be discussed below. The connectors 32a, 325
are aligned with the spaced recesses 28 of the outer housing 50
so that the connectors 32a, 326 are received by the corre-
sponding recesses 20 when the outer housing 1s placed over
the slice housing with the module slice 12 arranged 1n the
chamber of the outer housing. Spaced projections 34 are
provided on the slice housing outer surface. The projections 55
34 are aligned with the openings 30 1n the outer housing side
walls 6 for engagement with the openings to connect the
outer housing with the splice housing via a snap fit connec-
tion. Additional projections 36 may be provided on the end
walls of the module slice 12 for connection with openings 60
(not shown) 1n the outer housing 4. Collectively, the outer
housing openings 30 and the slice housing projections 34, 36
define first fasteners for connecting the slice module 12 with
the outer housing 4.

In FIG. 6, an alternate embodiment of a modular power 65
distribution terminal 102 1s shown in which two module
slices 12 are provided. In this embodiment, the outer hous-

4

ing 104 contains an inner partition wall 140 parallel to and
equally spaced between the side walls to divide the chamber
within the housing mto two chambers, each of which 1s
configured to receive a module slice 12 which are the same
as the module slice 12 described above with reference to
FIGS. 1-3. The outer housing also contains recesses 128 to
accommodate the connectors 32a, 326 and openings 130
which cooperate with projections 34 on the module slices to
connect and retain the module slices within the respective
chambers.

Similarly, FIG. 7 shows a further embodiment of a modu-
lar power distribution terminal 202 1s shown in which three
module slices 12 are provided. In this embodiment, the outer
housing 204 contains two inner partition walls 240 parallel
to and equally spaced between the side walls to divide the
chamber within the housing into three chambers, each of
which 1s configured to receive a module slice 12. The outer
housing also contains recesses 228 to accommodate the
connectors 32a, 326 and opemings 230 which cooperate with
projections 34 on the module slices to connect and retain the
module slices within the respective chambers.

FIG. 8 1s a bottom perspective view of the outer housing
204 of the embodiment shown 1n FIG. 7. The side walls of
the 206 of the housing includes the spaced recesses 228 in
the lower edges and spaced openings 230, some of which are
shown 1in FIG. 7. In addition, the end walls 208 contain
spaced openings 238 which are configured to receive the
spaced projections 36 on the end walls of the slice housing
14.

The mner surfaces of the outer housing side walls 206 and
both surfaces of the partition walls 240 may be provided
with spaced parallel guides 242 which extend between the
top wall of the outer housing and the open bottom. The
guides assist in positiomng the module slices 12 within the
associated chamber of the outer housing. FIG. 9 1s an
exploded bottom perspective view of the power distribution
terminal of FIG. 7 showing the arrangement of the slices 12
with respect to the outer housing 204.

It should be noted 1n FIGS. 8 and 9 that the partition walls
240 do not extend all the way to the bottom of the outer
housing. That 1s, the side and end walls 206, 208 extend
further to the bottom opening of the outer housing than do
the partition walls. This aflords the accommodation of a
turther feature of the invention which will be described with
reference to FIG. 10.

More particularly, FIG. 10 1s a bottom perspective view of
the power distribution terminal of FIG. 7 with the module
slices 12 1n various stages of arrangement in the respective
chambers of the outer housing. The slice 12 to the right 1n
FIG. 10 1s fully mserted into its chamber. The middle slice
1s partially within its chamber, and the slice to the leit of
FIG. 10 1s further out of 1ts chamber. Because the partition
walls of the outer housing 204 do not extend to the bottom
opening of the outer housing, they are not visible in FIG. 10.
Yet, the gap provided at the bottom of each partition walls
ecnables the connectors 32a of one slice 12 to engage the
corresponding connectors 325 of an adjacent slice. Accord-
ing to a preferred embodiment, the connectors 32a are
configured as slots and the connectors 325 are configured as
projections, with the projections of one slice being recerved
in corresponding slots of an adjacent slice as shown in FIG.
10. Thus, for the fully inserted slice on the right of FIG. 10,
the projections 3256 toward the right of the slice are arranged
in corresponding recesses 28 of the outer housing side wall
206. At the left side of the fully inserted right slice, the
projections 326 toward the right of the middle slice are
partially inserted in corresponding slots 32a to the left side
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of the fully inserted right slice and projections on the left of
the right slice are partially inserted in corresponding slots 32
to the right side of the middle slice. At the left side of the
middle slice, projections 325 and slots 32a are aligned with
corresponding slots 32a and projections 32b, respectively,
on the right side of the left slice. When the slices 12 are all
tully mserted into the outer housing, the outer housing acts
as a cover for the slices 12 1n a multi-slice terminal assem-
bly.

In FIG. 10, some of the corresponding slots and projec-
tions are configured as tongue and groove connectors while
other corresponding slots and projections are configured as
dovetail connectors. It will be appreciated that the connec-
tors may also be configured as all of one type or all of
another type or a mixture of the two as shown.

While the preferred forms and embodiments of the inven-
tion have been illustrated and described, 1t will be apparent
to those of ordinary skill 1n the art that various changes and
modifications may be made without deviating from the

iventive concepts set forth above.

What 1s claimed 1s:

1. A modular power distribution terminal, comprising

(a) an outer housing containing a chamber having a

bottom opening, said outer housing including a top
wall, a pair of spaced end walls and a pair of spaced
parallel side walls having first fasteners;

(b) at least one module slice arranged within said outer

housing chamber, each module slice including

(1) a slice housing including a pair of spaced parallel
side walls having first fasteners configured for fas-
tening with said first fasteners said outer housing
side walls;

(2) a current bar connected with and extending along a
length of said slice housing;

(3) an mput screw connection terminal connected with
said current bar; and

(4) at least two output connection terminals connected
with said current bar.

2. A modular power distribution terminal as defined in
claiam 1, wherein said current bar comprises an integral
structure include a first portion for connection with said
output connection terminals and a second portion arranged
at an angle relative to said first portion for connection with
said mput screw connection terminal.

3. A modular power distribution terminal as defined in
claam 1, wherein said current bar comprises a first and
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second portions joined together at an angle, said output
terminals being connected with said first portion and said
input screw connection terminal being connected with said
second portion.

4. A modular power distribution terminal as defined 1n
claam 1, whereimn said current bar includes a first portion
connected with said output terminals and a second portion
arranged at an angle relative to said first portion and con-
nected with said mput screw connection terminal, said first
portion being thicker than said second portion.

5. A modular power distribution terminal as defined 1n
claiam 1, wherein said outer housing includes at least one
partition wall parallel to and spaced from said outer housing
side walls to divide said outer housing chamber into separate
chambers each configured to receive a module slice.

6. A modular power distribution terminal as defined in
claim 3§, wherein said slice housing side walls include spaced
second fasteners for connection with second fasteners of an
adjacent slice module.

7. A modular power distribution terminal as defined 1n
claim 6, wherein said second fasteners comprise tongue and
groove lasteners.

8. A modular power distribution terminal as defined 1n
claim 6, wherein said second fasteners comprise dovetail
fasteners.

9. A modular power distribution terminal as defined 1n
claim 6, wherein said output connection terminals comprise
push-in connectors.

10. A modular power distribution terminal as defined in
claim 9, wherein said push-in connectors comprise spring
clements accessible from a top orientation.

11. A modular power distribution terminal as defined in

claim 10, wherein said spring elements of said at least two
output terminals have different cross-sections for receiving
different conductors, respectively.

12. A modular power distribution terminal as defined in
claim 10, wherein said mput screw connection terminal 1s
accessible from a side orientation.

13. A modular power distribution terminal as defined in
claam 10, wherein said outer housing top wall includes
openings aligned with said output connection terminals,
respectively, for recerving conductors for connection with
said output connection terminals.
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